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FRONT COVER: Arctic Fox, one of many species of northern wildlife being 
studied by Arctic Gas. Detailed studies will help to define areas where con- 
struction and operation of the proposed natural gas pipeline might conflict with 
northern wildlife and the arctic environment and establish ways to avoid or 
minimize such conflict. 
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Introduction 


he relationship between wildlife and its environment is 

seldom simple, often delicate and always changing. One 
change invariably leads to another, which may either benefit or 
adversely affect species. This is true in southern regions of 
Canada where ecological relationships are complex, favored as 
they are by a relatively mild climate and productive soil. The 
negative or harmful effects of one disturbance are often offset 
by adjustments in wildlife populations and changes in 
ecological relationships. In effect, the ecosystem is quite 
capable of absorbing change, of adapting — provided, of 
course, that Man isn't too demanding. 


One of the most frequently cited characteristics of the Arctic is 
its simplicity. The climate is harsh. The land is not very produc- 
tive. Animals are either there in abundance or they have 
migrated. 


Little wonder, then, that environmental relationships in the Arc- 
tic are simple and direct. They are also easily disturbed. As any 
painter, composer or architect well knows, simplicity is one of 
the most difficult things to achieve, one of the easiest things to 
destroy. Disturbance of one component may be disastrous to 
the whole. 


And nowhere is this more true than in the Arctic ecosystem. 
However, with appropriate precautions, environmental impacts 
can be limited, thereby preventing destruction of the natural 
system or any of its individual components. 


Arctic wildlife and the northern environment is the subject of an 
exhaustive research program being conducted for Canadian 
Arctic Gas Study Limited and Alaskan Arctic Gas Study Com- 
pany. The program its part of a feasibility study for a pipeline to 
transport natural gas from Alaska’s North Slope and the Cana- 
dian Arctic to supply energy markets in Canada and the U.S. 


The pipeline would touch lightly upon the vastness of the 
northern landscape. In the Yukon and Northwest Territories, It 
would occupy less than 40 square miles of a total area of 1.5 
million square miles, relatively no more than a string of thread 
across the length of a football field. 


The wildlife and environmental studies, which began in 1971, 
are being carried out for the study group by one of the largest 
and most experienced teams of biologists ever assembled in 
Canada. Their findings are being reviewed by the Environment 
Protection Board, an autonomous group of leading Canadian 
environmental authorities. 


continued 


The symbol you see on the cover of this brochure represents Canadian Arctic 
Gas Study Limited. It is our way of introducing and identifying ourselves. 


Our symbol features a stylized version of the inukshuk set against the out- 
line of a pipeline. The inukshuk — ‘in the likeness of man’ — is a stone 
figure built by ancient Eskimos of the Arctic to mark routes travelled over 
sea and land. The inukshuk also was used to corral caribou, an important food 
resource to this day. 


Inclusion of the inukshuk in our symbol is a recognition by Canadian Arctic 
Gas Study Limited of our responsibility to preserve the environment and cul- 
tural heritage of the Arctic while planning for utilization of the natural gas 
resources of the region to benefit all Canadians. 





The purpose of these studies is to ensure that construction and 
operation of a natural gas pipeline system in the north will be 
undertaken in such a manner that there will be no intolerable 
disturbance of the natural environment or wildlife resources of 
the north. 


Field researchers have compiled extensive baseline data on 
such things as population sizes, migration patterns, habitats 
and other wildlife characteristics in the Mackenzie Valley 
region, northern Yukon and northeastern Alaska. Research in 
1973 will extend into northern Alberta. 


In addition to the wildlife work, biologists and field researchers 
have also made extensive vegetation studies to seek out the 
best means of re-establishing vegetation over a buried pipeline. 
This will prevent alluvial erosion and minimize thermal erosion 
of the underlying permafrost. 


The study group has invested $5 million to the end of 1972 in 
its wildlife and vegetation studies and several million dollars 
more are being spent in 1973. Last year alone, 55 biologists 
and technicians were involved in field work, in addition to those 
who are assessing the data obtained in the field. This brochure 
offers a comprehensive view of this vital aspect of the Arctic 
Gas research program 


Wildlife 
Studies 


BS irds, fish, caribou, grizzly bear, Dall sheep, fox, muskrat 
Cee Once they were sought with rod and gun, then the 
telephoto lens and now the clipboard. Field teams sponsored by 
the study group are gathering extensive data on all of them. The 
researchers’ objective? To define any possible areas where con- 
struction and operation of the proposed natural gas pipeline 
might conflict with wildlife resources. Once that is done, they 
can then establish ways to avoid or reduce such conflict. 


Studies have already produced reams of valuable data on 
northern wildlife resources. Two years ago, for example, one 
field party discovered that the Porcupine Caribou herd in the 
northern Yukon numbers some 70,000 — twice as many as 
previously estimated. 


Tail-counting is but one of the researchers’ activities. They are 
also taking a close look at how wildlife react to Man and 
machines. Pipeline construction and operation will introduce 
some new sounds to the north. So field teams are taking sets of 
sound simulation equipment into selected areas to see just how 
the animals react to the electronically simulated sound of a 
pipeline compressor station, for example. Or how a bush plane 
“flying” over a caribou herd at different elevations affects this 
valuable northern wildlife resource. 


These and many other controlled experiments are being con- 
ducted with the co-operation of federal wildlife authorities, who 
will have access to the findings. An additional benefit of all the 
environmental studies is the accumulation of baseline informa- 
tion over a broad geographical area which will assist govern- 
ment authorities in future land use planning and management 
in these regions. 


The vast wilderness of the Arctic region is one of the most 
significant areas for waterfowl production in North America. 
Moreover, ducks, geese and swans are particularly important to 
many northern communities and, thus, they are the subject of 
extensive study by Arctic Gas and its consultants. Other birds of 
interest to the researchers include several rare and endangered 
species, such as the falcon — especially the Peregrine Falcon. 
Preservation of animals’ freedom and better government plan- 
ning are but two of the benefits accruing from these studies. 
The people of the north have a very substantial economic, 
social and dietary stake in the region’s wildlife resources. 
Therefore, our fur-bearer study will guide Arctic Gas in making 
decisions on location and timing of construction, and thus, help 
insure that those natives who wish to continue pursuing their 
traditional lifestyles will be able to do so @ 


1. A biologist makes a close examination of a muskrat. 


2. Low growing vegetation 1s abundant in arctic regions. This forms part of the 


insulating blanket that protects permafrost. 


3. Old Crow, a Loucheux indian settlement on the banks of the Porcupine River, 


Northern Yukon, is the centre of caribou and mammal studies for Arctic Gas. 
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An Arctic Fox cub. 
Electro fishing is one method used in studying fish habitat, spawning grounds 
and migratory trends. 


Repairing nets. Main objective of fish studies is to ascertain the fisheries 
resources Of major streams and rivers which may be crossed by the pipeline, 
and to evaluate likely impact. 


aribou and 
other Mammals 


L ocated on the banks of the Porcupine River in the Northern 
Yukon, Old Crow is the centre of the Arctic Gas caribou 
studies in Northern Canada. Field researchers are studying a 
vast area from the Ogilvie Mountains in the central Yukon north 
to the Arctic coastline and from the Alaska-Yukon border east 
to the Richardson Mountains. 


Barren Ground Caribou have been a vital food resource and an 
integral part of the culture of native peoples, particularly in the 
Old Crow region. Current research by Arctic Gas constitutes the 
first full-scale study of caribou in the northern Yukon. The 
specific objectives are to map the animals winter ranges, 
migration activities and calving grounds; to measure the pop- 
ulation; to assess native utilization of the herd; and to study 
caribou behavior patterns that might be affected by the con- 
struction and operation of a natural gas pipeline. 


These caribou winter in the Porcupine Hills and the Ogilvie 
Mountains, south of the proposed pipeline routes. Since con- 
struction of the pipeline in the north would be limited to the 
winter months, careful timing will eliminate any impact on the 
herd’s migration to its southern wintering grounds. Subsequent 
migration, of course, will not be disturbed since the pipeline will 
be fully buried and the active layer re-vegetated. 


Muskrat is another species of Arctic wildlife that is part of the 
Old Crow camp's studies. The animal's fur is a source of income 
to the native populations. During the winter months, muskrat 
activity is easily observed, thanks to the ‘‘push-ups’’ — mounds 
of moss and snow that the muskrat forms as a source of air and 
winter food. In the fall, as the lakes begin to freeze, the muskrat 
maintains breathing holes in the ice by pushing moss and other 
vegetation to the surface. 


Moose, Dall sheep, wolves, Arctic fox and grizzly bears are also 
included on the mammal study. Moose range over a wide area 
while Dall sheep are generally concentrated in herds of various 
sizes. Surprisingly large numbers of Barren Ground Grizzlies 
have been observed. Their dens are particularly sensitive areas; 
many of them have been used for centuries because suitable 
sites appear to be limited. Several dens in the northern Yukon 
have been recorded by field parties for the first time. These 
animals normally range widely but tend to be more concen- 
trated during certain times of the year. 


A key species on Alaska’s North Slope is the Arctic fox. Den 
sites are especially important to their habitat and emphasis has 
been given to mapping them along or adjacent to the proposed 
pipeline routes. The largest concentration of Arctic fox dens and 
potential denning habitat in the northern Yukon is found near 
the mouths of the Firth and Malcolm rivers. 


Field parties have been studying closely the wolf and its 
relationship with the caribou. They estimate that wolf popula- 
tion in the northern Yukon ranges between 300 and 400. 
Wolves are major predators of caribou and on several occasions 
attacks on herds were observed from the air and ground @ 





Consultants to.. 


Northern Engineering Services Limited, 

CALGARY, Alberta a MO ne 

— prime engineering consultants, performing eo Oe , 
engineering and research “a joe Bay % Test Facility 

Battelle Memorial Institute, “ae 

COLUMBUS, Ohio 

— perform metallurgical tests on pipeline 
materials 

— provide guidance on fracture behavior of 
pipeline materials 

Muskeg Research Institute, 

FREDERICTON, New Brunswick 

—- assessment of potential maintenance problems 
within specific terrain and botanical analysis of 
terrain 

Metallurgical Consultants Incorporated, 

HOUSTON, Texas 

— provide metallurgical expertise in the area of 
pipeline materials 

J. D. Mollard & Associates, 

REGINA, Saskatchewan 

— aerial photography interpretation 

— terrain typing and land form delineation 

R. M. Hardy & Associates, 

EDMONTON, Alberta 

— consultants on soils behavior and soils 
mechanics 

Dr. D. L. Katz, 

ANN ARBOUR, Michigan 

— phase behavior of gases 

— thermodynamics of chilling and cooling 

— pipeline flow and compression 

J. H. Schwartz & Associates, 

CALGARY, Alberta 

— advise on instrumentation and control systems 
for compressor stations 

Caproco Corrosion Prevention Limited, 

EDMONTON, Alberta 

— consultants on pipeline coatings and corrosion 
phenomena 

Mr. G. L. Bartsch, 

HONOLULU, Hawaii 

— air transportation and navigational systems 

Northwest Hydraulics Ltd., 

EDMONTON, Alberta 

— hydrology studies 

— river bottom scour studies 

Renewable Resources Consulting Services 

Ltd., 

EDMONTON, Alberta 

— environmental consultants on mammalogy 


Dr. A. W. F. Banfield, 
ST. CATHARINES, Ontario 


— environmental advisor on mammalogy 


LGL Limited, 
TORONTO, Ontario 


. — environmental consultants on ornithology 
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Arctic Gas 


Dr. Peter J. McCart, 
CROSSFIELD, Alberta 


— environmental consultant on ichthyology 


Canadian Pacific Consulting Services Ltd., 
MONTREAL, Quebec 


— logistics consultants 

— project scheduling consultants 
J. C. Sproule and Associates Ltd. 
CALGARY, Alberta 

— gas reserve consultants 


DeGolyer & McNaughton, 
DALLAS, Texas 


— gas reserve consultants 


John R. Lacey International Consultants Ltd., 
CALGARY, Alberta 


— gas reserve consultants 


Mr. J. R. Beattie, 
OTTAWA, Ontario 


— economic consultant 


Mr. G. C. Watkins, 
BAIE D.URFE, Quebec 


— economic consultant 

Boreal Institute For Northern Studies — 
University 

of Alberta, 

EDMONTON, Alberta 


— sociological consultants, recruitment and train- 
ing of northern residents 


T. Blench & Associates, 
EDMONTON, Alberta 


— river hydrology studies 

Gemini North 

YELLOWKNIFE, N.W.T. 

— economic and sociological consultants 

E. W. Brooker & Associates, 

EDMONTON, Alberta 

— soils and thermal soils behavior 

Canadian National Railway Company, 

MONTREAL, Quebec 

— transportation and logistics 

ALASKA ONLY: 

Pipeline Technologists Inc. 

— Prudhoe Bay test site operators 

R. & M. Engineering 

— Alaskan geological surveys and soils testing 
program 

Sam Peabody (EBASCO) 

— cathodic protection and corrosion studies 

C.C.C./H.O.K. & M.K.G.K., 

ANCHORAGE, Alaska 


— economic and social impact study, Alaska. 
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Fish and 
Birdlife 


he main objectives of the fish studies are to evaluate the 

fisheries resources of major streams and rivers which may 
be crossed by the pipeline and to discover and evaluate areas of 
impact. For example, to what extent, if any, will water 
temperatures be affected by a buried pipeline? What impact 
will that have on fish? 


Ornithological studies include surveys of bird populations, 
migrations, breeding and nesting grounds. Experiments have 
been conducted to determine the effect upon birds of human 
presence, construction activities and the operation of aircraft 
and compressor stations. 


The centre for many of these studies in 1972 was Firth River, 
10 miles inland from the Arctic Ocean south of Herschel Island. 
Studies ranged from the inventory of fish in streams, rivers and 
lakes to the impact of helicopters and planes on birds. Migra- 
tion and the general movements of birds were studied and con- 
trolled experiments with sound simulation equipment were part 
of the camp’s work. 


The main thrust of the Firth River camp's efforts was the study 
of fish. Angling with barbless hooks and using nets, field teams 
tagged more than 600 fish in an attempt to determine migra- 
tion patterns. They subsequently estimated that up to 100,000 
Arctic Char make the annual run up the Firth River to spawning 
grounds. Native populations are finding that these fish can be 
sold at very handsome prices to gourmets all over the world. 
This is one economic opportunity that is just beginning to be 
exploited for the benefit of the Arctic @ 


1. The Mackenzie Delta—Some of the difficult terrain which could be en- 


countered along at least one of the proposed pipeline routes. 


2. Spruce grouse is one of many species recorded during ornithological studies to 


determine populations, migrations, breeding and nesting grounds. 


3. Arctic Gas’ study constitutes the first full-scale study of barren ground caribou 


in the northern Yukon. 


Alaska 


rctic Village is a community of 150 Indians at the foot 
A of the Philip Smith Mountains on the banks of Alaska’s 
Chandler River. Arctic Gas researchers and consultants set up 
camp there in 1972 for all of the wildlife and environmental 
studies in northern Alaska. These included research projects on 
caribou, fur-bearers, birds, fish and vegetation. Study projects 
in 1973 will concentrate on gathering more baseline data and 
conducting detailed ‘‘direct impact’ studies @ 
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Vegetative 
Studies 


O ne of the major challenges facing Arctic Gas is to design 
a pipeline system which can be built and operated across 
the Arctic and sub-Arctic without damage to the permafrost. 


Thawing of the permafrost under certain conditions can result 
in extensive environmental damage. In the case of a natural gas 
pipeline, the challenge can be met by controlling the construc- 
tion, burying the pipe and chilling the gas to the temperature of 
the frozen soil and thereby preventing any thaw condition. 


Approximately 1,000 miles of the proposed natural gas pipeline 
will run through permafrost country. This permanently frozen 
ground is the bedrock of the Arctic. It varies in thickness from a 
few feet to 2,000 feet and consists of gravel, sand, silt and 
other soils. The ice content ranges from zero to more than 80 
percent, making the permafrost highly susceptible if thawing 
starts to take place. Ice lenses are numerous, some measuring 
up to 20 feet or more in thickness and covering areas as large 
as two or three city blocks. 


The object of the vegetation studies is to show how to restore a 
vegetative cover as quickly as possible to all land surfaces dis- 
turbed by construction of the pipeline. This vegetation will pre- 
vent or minimize thermal and alluvial erosion, thereby protec- 
ting the permafrost. Experimental grass seeding and other 
revegetation studies have been conducted at the Arctic Gas 
pipeline test facilities located at Norman Wells and Sans Sault 
in the Northwest Territories and at Prudhoe Bay in Alaska. 
These tests have demonstrated that a natural gas pipeline can 
be built and operated in the Arctic without thawing the per- 
mafrost. Including both the construction and operation of the 
three test facilities for almost two years, Arctic Gas has spent 
more than $7 million on this phase of its study program. 


During their extended operating period, the test facilities 

provided data on: 

— stability of gas pipelines in permafrost under various 
simulated operating conditions; 

— stability of different types of joundations for above-ground 
structures; 


— the effects of a pipeline and pipeline construction on various 
forms of surface cover; 


— drainage problems associated with Arctic pipeline construc- 
tion; and 

— construction methods, timing, material, and equipment for 
use in ultimate pipeline systems. 

Operation of the test facilities has provided extensive data on 

the widest possible variety of soil, permafrost and other con- 

ditions which would be encountered in the construction and 

operation of a northern natural gas pipeline system 


1. The unusual markings in this range of the Yukon’s Ogilvie Mountains are in fact 


trails caused by migrating caribou. 


2. Dall Sheep have been the subject of concentrated studies to determine how to 


avoid disturbance. 


3. Sound simulation equipment helps field researchers observe the reactions of 
animals to the electronically simulated sound of a pipeline compressor station. 


nvironment 
rotection 
oard 


he Environment Protection Board was established, in part, 

to recommend and review the wildlife and environmental 
studies, and to provide and make public an independent assess- 
ment of the environmental impact of the proposed pipeline 
system. 


In its initial report, based on 1971 studies, the Board concluded 
that environment and ecological damage caused by construc- 
tion and operation of a northern natural gas pipeline can be 
kept to acceptable levels, if necessary restraints are observed. 


The Board's first interim report (‘Towards an Environmental 
Assessment of a Gas Pipeline from Prudhoe Bay, Alaska, to 
Alberta’) has been submitted to Arctic Gas, to government 
departments and to others having a special interest in this type 
of research. The report and its four volumes of appendices 
cover the Board's work to the end of 1971 on wildlife, fish, 
vegetation and revegetation. The Board has also published an 
interim report to cover its assessment of studies to the end of 
IZ. 


The Environment Protection Board, an autonomous organiza- 
tion, is composed of leading Canadian authorities in the area of 
conservation and ecology. They include: 


— C. H. Templeton, President, Templeton Engineering Co. 
(Chairman of the Board); 


—N. J. Wilimovsky, Professor, Faculty of Graduate Studies & 
Institute of Animal Resource Ecology, University of British 
Columbia; 


— lan McTaggart-Cowan, Dean of Graduate Studies, Universi- 
ty of British Columbia; 


— L. Bliss, Professor of Botany, University of Alberta; 


—M. E. Britton, Program Director, Ecology, Arctic Develop- 
ment and Environmental Program, Arctic Institute of North 
America; 


—S. Thomson, Professor, Civil Engineering, University of 
Alberta; 


— E. Gourdeau, Director of Man in the North Program, Arctic 
Institute of North America; 


—D. C. Craik, President, Inter Disciplinary Systems; and 
—R. C. Isaak, Secretary to the Board & 


Other 
study areas 


onstruction and operation of a northern natural gas 
CG pipeline would have far-reaching effects on Canada in 
many ways. What impact would it have on northern society? 
On the national economy? On Canada’s ability to trade with 
other nations? On the supply of clean-burning natural gas to 
Canadians? How safe is the pipeline? 


All of these questions must be answered, if Arctic Gas is to 
receive approval to build the pipeline. Arctic Gas is currently 
studying this wide variety of impacts. Detailed engineering 
work is being done on optimum pipe sizes, spacing and design 
of compressor and refrigeration facilities, metallurgical re- 
quirements, corrosion, communications, support facilities and 
many other aspects. The Arctic Gas proposal involves the 
largest engineering program ever conducted by the private sec- 
tor. 


Arctic Gas personnel and consultants are also conducting ex- 
tensive terrain programs, which involve studying topographic 
maps and aerial photographs in black and white, colored and 
infrared. Specially-designed Geomet stations have been install- 
ed in 10 northern locations along possible pipeline routes. 
These stations provide continuous and automatic temperature 
recordings at the surface and at one-foot depths down to 20 
feet below the surface. Cores have been drilled at the sites to 
provide additional terrain information. 


The resulting massive volumes of data have been used by the 
engineers in preparing pipeline route studies, leading up to 
specific route proposals B 


Northern 


Employment 


R ecruitment, training and employment of northern 
residents has a high priority in the planning and operation 
of Arctic Gas. 


Construction of the proposed multi-billion dollar facilities will 
provide employment for up to 7,000 men over a period of two 
to three years. Many of these will be northerners, although the 
number of workers needed appears to exceed the number of 
northerners available for employment, so some of the jobs will 
have to be occupied by skilled tradesmen who are not available 
in the north. 


Arctic Gas is preparing an extensive training program so that 
the majority of the permanent jobs in the north and those in- 
volved in the operation and maintenance of the pipeline will go 
to residents of the area. In addition to these jobs a far greater 
number will be created in the exploration and production 
operations of the petroleum companies as well as in the sup- 
port and service industries, for which the pipeline is a pre- 
requisite. 


The former Gas Arctic Systems Study Group, which merged in 
1972 with the Northwest Project Study Group to form what is 
now called Arctic Gas, launched its training program late in 
1970. Selected northern residents are being trained on the 
operating pipeline system of Alberta Gas Trunk Line Company 
of Calgary. 


Sixteen northerners, eight Indian, three Eskimo and five whites, 
were initially selected for the training program. They were hired 
as permanent employees of AGTL and have the option of retur- 
ning to the north to help operate a gas pipeline system when 
one is built or remaining with AGTL in Alberta. After the first 
year, 11 of the 16 trainees were still on the program, and an 
additional 16 trainees were hired last year. 


The Northwest Project Study Group in 1972 retained the 
Boreal Institute for Northern Studies, a research institute 
located at the University of Alberta, Edmonton. They have com- 
pleted a study designed to provide maximum employment op- 
portunity for residents of northern Canada in the construction 
and operation of a pipeline system. 


Based upon this prior work Arctic Gas is developing plans for a 
much expanded program for recruitment, training and employ- 
inent of northern residents. These plans will take into con- 
sideration such factors as the economic, sociological and 
cultural impact of the pipeline on northern residents. The 
program will be tailored to meet the specific requirements and 
aspirations of northerners @ 


1. Recruitment, training and employment of northerners has high priority in the 


planning and operation of Arctic Gas. 


2. The lgnek Valley on the north side of Alaska’s Brooks Mountains. A weathering 


phenomena causes this rust coloring. 
3. A young arctic hare. 


4. Migrating caribou appear to be largely indifferent to the presence of man or human 


activities 
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